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1. Title of the Invention

Fabrication method of liquid crystal display

2. Scope of the Claims

(1) A fabrication method of a liquid crystal display comprising a liquid crystal
layer between a pair of §lectrode substrates is characterized in that an ultraviolet curing
seal pattern of a predetermined height for encompassing the. liquid crystal 3 is formed
on a major portion of edges of a substrate (1), in a decompression state the liquid crystal
3 of an amount corresponding to a cell thickness is dropped into the seal pattern 2 on the
substrate, the substrate (1) is adhered to another substrate (4), and ultraviolet rays from

the atmosphere are irradiated onto the seal pattern to seal the liquid crystal layer.
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3. Detailed Explanation of the Invention

Industrially Applicable Field

The present invention relates to a fabrication method of a liquid crystal display.
In particular, to prevent deteriorations in display quality caused by changes in properties
of a liquid crystal and to increase productivity, a seal pattern encompassing the liquid
crystal is made of an ultraviolet curing resin material, and substrates are adhered by
filling the liquid crystal into the seal pattern under reduced pressure, whereby the liquid
crystal layer is sealed by ultraviolet rays irradiated from the atmosphere.

A liquid crystal display has a wide range of applications including computer
' terminals, all kinds of instruments, TV displays etc., in that it is a thin, light and low
power consuming.

Especially, in case of a gradation display as in TV display, it is necessary that a
liquid crystal is evenly and uniformly spread over the entire surface. Therefore, the
uniformization of a cell thickness became a major point of recent technologies, and a
number of methods have been suggested therefor.

However, when the productivity is considered, the efforts are not yet sufficient.
In addition, even in the liquid crystal injection process, there are several problems to be
solved, such as, the injection takes long, a large amount of the liquid crystal is
consumed, and the liquid crystal is not firmly sealed. Therefére, there is a need to

develop a method for more easily fabricating high-quality liquid crystal displays.

Structure of the Conventional Embodiment and Problems thereof

A conventional fabrication method of a liquid crystal display will now be

described in reference to Fig. 3 showing a perspective view of main parts of the display
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and to Fig. 4 showing a flow chart of the method. In the process shown in Fig. 3(a), an
adhesive is patterned by printing for example on one substrate 10 as shown in the
drawing, to form a seal pattern 9. Reference numeral 1 in Fig. 4 denotes this process,
but the sequential processes in Fig. 4 will be numbered in parentheses from now on.
The seal pattern 9, as shown in Fig. 3(a), has a shape of an open A part for injecting a
liquid crystal. In process (2), a spacer A8 is spread in the seal pattern 9 on the substrate
10.

Next, in process (3) another substrate 4 is placed thereon for adhesion, and in
process (4) the substrate 4 is compressed and the space, i.e., the gap, between both
substrates 10, 4 is controlled to harden a sealing agent forming the seal pattern 8 at a
hundred and several tens of temperature.

Referring next to Fig. 3(b), once the adhesion of the substrates is complete, the
space where the liquid crystal 3 is injected is made vacuous in process (5). Here, the
liquid crystal 3 is injeéted from an inlet (A part).

Referring now to F1g 3(c), in process (6) the inlet is covered with a sealing
agent, and in process (7) the liquid crystal around the inlet is removed and cleansed to
complete the fabrication of thé liquid crystal display.

The probiems of the conventional fabrication method of the liquid crystal
display are that there are too many processes after the liquid crystal ipjection and the
fabrication requires a great amount of time. Also, since the seal pattern material and
the sealing agent are different materials, sealing defects occur.  And, because the liquid
crystal is poured through the inlet, alignment defects of the liquid crystal could be
resulted depending on the flow rate of the liquid crystal. In addition, there is a

difference in electric resistance between the inject area and other areas due to the
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chromato effect adsorbing on the substrate, and it is impossible to control the amount of

the liquid crystal being injected.

Object of the Invention

Accordingly, an object of the present invention is to provide a fabrication
method of a liquid crystal display, through which a high quality liquid crystal display
can be more easily produced without damaging liquid crystal properties of a liquid

crystal panel.

Means for Solving the Problem(s)

According to the present invention, a closed ultraviolet curing seal pattern is
formed on one substrate, and under reduced pressure the liquid crystal of an amount
correspondiﬂg to a cell thickness is dropped into the seal pattern for adhering the
substrate to another substrate. Then, ultraviolet rays from the atmosphere are

irradiated to the seal pattern for sealing the liquid crystal layer.

Applications of the Invention

By using the closed seal pattern, it becomes possible to prevent alignment
defects caused by the (different) flow rate of the liquid crystal during the injection, and
changes of the electric resistance due to the chromato effect. Also, the irradiation of

ultraviolet rays makes it possible to finish the sealing easily within a short amount of

time.

Embodiment
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Fig. 1 is a flow chart explaining a fabrication method of a liquid crystal display
according to the present invention, and Fig. 2 is a perspective view showing the
structure of the liquid crystal display of the present invention. A fabrication method of
the invention will now be described in reference to both drawings.

As illustrated in Fig. 2, a seal pattem 2 of a predetermined height for
encompassing a liquid crystal 3 is printed on one substrate 1 (having an electrode
formed on the upper surface). Reference numeral (1) in Fig. 1 indicates this process.
Similarly, sequential processes in Fig. 4 will be numbered in parentheses.

As in the conventional art, in process (2) a spacer 8 is spread in a space
surrounded by the seal pattern 2. And, in process (3), in a decompressed atmosphere, |
the liquid crystal 3 is dropped evenly into the space where the spacer is spread over.
Here, the alignment of the liquid crystal is not to be damaged for uniform dropping.

Since the surface of the dropped liquid crystal is open and the decompressed
state is maintained, removing the liquid crystal layer can also be done within a short
amount of time. Next, in process (4) the substrate 1 is adhered to another substrate 4.

In process (5), ultraviolet rays are irradiated onto the adhered substrates to
harden the seal pattern 2. As a result thereof, the liquid crystal is sealed and the
fabrication of a liquid crystal display is completed.

It is needless to say that the gap between the substrates of the liquid crystal

display equals to the height of the seal pattern.

Effect of the Invention

As explicitly explained so far, according to the present invention, the problems

observed in the conventional art, including the non-uniformity of liquid crystal
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properties, the non-uniform gap between the substrates, and the difficulties in
fabrication can be resolved by the simple process of generating the closed ultraviolet
curing seal pattern. Therefore, the method of the present invention can be

advantageously used for the fabrication of liquid crystal displays.

4. Brief Explanation of the Drawings

Fig. 1 is a flow chart explaining a fabrication method of a liquid crystal display
according to the present invention;

Fig. 2 1s a perspective view showing the structure of a liquid crystal display
fabricated by the method in Fig. 1; and

Fig. 3 and Fig. 4 respectively illustrate a perspective view of main part of a

display and a flow chart explaining a conventional fabrication method of a liquid crystal

display.

<Explanation of Reference Numerals>
1, 4 : Substrate 2 : Seal pattern

3 : Liquid crystal
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